The shortage of young medical workers in Russia is a long-standing and acute problem; its solution, even in part, is impossible without taking into account a whole set of factors. An empirical analysis of the results of the survey of graduates of medical and non-medical specializations in Russia and CIS countries gives grounds to identify graduates of medical faculties as a homogeneous group, which has similar migration patterns and relatively low variance in the impact of various factors on these patterns. When making decision about migration for employment graduates of medical specialties are less susceptible to the imbalance in the development of regions of Russia, but more sensitive to social factors. The findings of the paper confirm the importance of ongoing efforts in the field of social and economic policy keeping in mind its potential effectiveness to retain medical workers in regions of Russia.
Introduction
Migration of university graduates is a relevant issue for the majority of countries, including the Russian Federation. Obtaining higher education is one of the most important factors of human capital of the country as a whole and its regions. However, since the times of the USSR in Russia there is a noticeable differentiation of universities by status: the most prestigious universities are located in the largest cities while in most cities which are not big regional centers there are no higher educational institutions. This situation causes outflow of talented young people to major cities and they often do not return to their home areas: according to educational migration statistics, for many years the outflow exceeded the inflow in most regions (Ledenyova 1995; Chudinovskikh et al. 2003) . This situation is a challenge for small and medium-sized settlements: it results in population ageing and a decline in the quality of human capital.
An important point within this issue is the migration of young medical workers. According to experts, for a long time Russia is facing a shortage of medical workers of various profiles, both with secondary and higher professional education. According to the Minister of Health of the Russian Federation Veronika Skvortsova, "the shortage of doctors of primary care is 10,700 district therapists and pediatricians and about 24,000 specialists in 94 medical profiles. " Meanwhile, according to forecasts "two to three years will be sufficient to completely offset this deficit" (Minzdrav nadeetsya... 2019) . Systemic measures that have already been adopted and primarily concern young professionals will are to have positive results in the field.
In 2012 the "Zemsky Doctor" program was launched; the purpose of the program is to attract doctors to work in the settlements with population less than 50,000. In the first year of the program, medical institutions of villages and small towns in the country were replenished by 8,000 medical workers, by the beginning of 2019 this number reached 29,000 (Chem obernetsya... 2019). Implementation of the program is planned to be continued, at the moment the directions of its improvement are being discussed (in particular, increasing the maximum age of participants, which is currently 50 years). At the same time, despite quite obvious positive outcomes, implementation of the program resulted in a loss for rural hospitals: using the benefits of the program, rural doctors tended to move to small towns for work (Chislennost' vrachei... 2019) . The program also turns to be not effective in certain regions, in particular, northern ones (Kak v regionakh sochinyayut... 2018). Therefore, the issue of financial and social support of doctors working in hospitals of small towns and villages remains open and continues to be acute, including in academic literature (Kalashnikov and Likhacheva 2017) .
Medical workers are often dissatisfied with working conditions, namely, the level of wages, the quality of medical equipment and hospital facilities. According to the President of the National Medical Chamber Leonid Roshal, "The lack of personnel cannot be solved without introduction of assignation of graduates who have been trained at the expense of the state. But the graduates are to be assigned not to drudgery but to normal conditions" (Roshal 2019) . Thus, attention is focused on the need of state assistance to the regions in terms of improving conditions for attracting medical workers.
International migration is another resource to solve the problem of shortage of medical workers in Russia. In the list of professions that give the right to a simplified procedure for acquisition of Russian citizenship (Federal Law of 01.05.2016 N 124-FL), 21 out of 74 positions are medical and pharmaceutical workers of different profile and level of qualification. However, due to the uncompetitive by world standards level of wages in the industry, it is hardly possible to expect numerous inflow of physicians from other countries (Denisenko and Chudinovskikh 2015) . Currently there is an imbalance in the supply of medical workers in different regions of the country. According to statistics of the Ministry of Health of the Russian Federation, in 2017 the average supply of the country with medical personnel amounted to 37.4 medical workers per 10,000 population, though this indicator varies from region to region. Thus, the lowest indicator in the Kurgan oblast is 24.7, and the highest is in St. Petersburg -57.7. Within regions there is a problem of outflow of doctors from rural to urban areas. According to the statistics of the Ministry of Health, the doctor ratio in rural areas throughout the country in 2017 amounted to 14.8 doctors per 10,000 persons, while in a number of regions of the Central and North-Western Federal Districts this figure did not exceed 10, and in the Pskov oblast it is only 1.3 ((Statistical Digest 2017) . In turn, large cities are more attractive for medical workers than small ones. The most acute problem is the shortage of young doctors; in some regions hospitals employ retired doctors, who may reach 70 to 80 years of age (Kak v regionakh boryutsya 2019).
The purpose of this study is to identify the factors that determine decision on migration by graduates of medical universities and faculties, in order to formulate and implement measures that would encourage students to return homeward after graduation. It is to be noted that the study does not distinguish between internal and international migration; it emphasizes the reluctance of graduates to return homeward as a whole. For this purpose, the following tasks are solved:
1. Identification of the factors that determine formation of migration intentions of graduates of medical and non-medical specialties on the basis of analysis of global and Russian academic literature; 2. Identification of factors that determine migration patterns of university graduates in the Russian Federation and some CIS countries (Moldova, Kyrgyzstan and Tajikistan); 3. Identification of differences in migration intentions of graduates of higher education institutions in medical specialties from students of other specialties and the reasons for these differences.
The empirical basis for the analysis is primary data collected within a survey "Assessment of migration potential of graduate students of higher educational institutions of CIS countries" supported by the Fundamental Research Program of the Higher School of Economics (hereinafter -the Survey).
Review of literature on migration of university graduates
Migration of young professionals, especially university graduates, is a particular issue of migration policy in many countries. Research of many foreign authors is dealing with this topic.
From the perspective of migration policy, the study of factors of return migration of university graduates is significant. Earlier it was considered only in the framework of discrepancies between supply and demand in the local labour market (Fielding 1992; Halfacree 2004; Haartsen and Thissen 2014) . In later works a number of other factors are considered. For example, Dustmann and Glitz (2011) emphasize the deep relationship between education and migration in society. Rérat (2014b) focuses on social factors: according to his study, graduates who have or are about to start a family or who intend to continue living with their parents are likely to return home after graduation, although the availability of job opportunities in their home region is also significant. Heckert (2015) finds a direct correlation between the intensity of educational migration and the solvency of households. Faggian and McCann (2009) prove the importance of economic and innovative development of home regions for return graduate migration. In most recent works, attempts are made to draw attention to the psychological characteristics of the graduates themselves as factors potentially influencing their attitude to return migration. For example, Wu and Wilkes (2017) , in addition to the classical push and pull factors, analyze the attitude of graduates to understanding of "home" and, on this basis, predict the likelihood of return for different groups of migrants.
There is a significant number of research focused on the issues of international migration of university post-graduates. Jenny's paper (2013) found that the most important factors for deciding on international migration after graduation are: assistance of interested schools (information about study abroad and provision of grants), participation of students in specialized training courses, and the availability of a short-term work visa. Kerr and co-authors (2016) argue that the main reason for non-return of graduates who have studied abroad to their homeland is high costs related to the level of economic well-being of their country and difficulty of finding a job in it. An important contribution to the study of the issue is made by review works (Dustmann and Glitz 2011; Fargues 2019 ) which clearly reveal a deep relationship between migration and education but indicate its different manifestation in different countries, as well as the need to improve data collection and processing in order to study the issue in greater detail.
In Russia, the issues of migration of university graduates and its effects are analyzed in: Varshavskaya and Chudinovskikh (2014) , Chudinovskikh et al. (2003) , Kashnitsky (2015) , Ledenyova (1995) and others. Some authors highlight the "brain drain" issue (Ledenyova 1995) ; earlier it was widely discussed in the media and in political discussions. The book by Denisenko, Donets and Chudinovskikh [Chudinovskikh et al. 2003) presents the results of a wide-scale survey of migration intentions of students of higher educational institutions of Russia from the perspective of their returning to native regions; according to the survey the key factor of decision on returning is the social and economic status of the student' family.
The article by Varshavskaya and Chudinovskikh (2014) based on the statistical analysis of some of the data obtained in the framework of the Survey, a conclusion is drawn about the intention of graduates of Russian universities to internal migration due to "economic impracticability" of return to their homeland.
A special group among graduates of universities is represented by graduates of medical faculties and specializations. This is due not only to the special status of such graduates as members of society, but also to the constant shortage of qualified medical professionals in many countries.
The world academic literature pays special attention to international migration of health professionals. For example, Boncea (2015) shows that medical workers who have left their country are ready to return in the future, only if appropriate incentives are created. Perry and Clark (2012) prove a direct correlation between the level of punishment among health workers for their negligence and their migration intensity. Special attention is paid to the migration of junior doctors. Ramos and Alves (2017) point at the need to develop a special strategy to retain medical workers.
In different countries the system of attracting and retaining medical personnel is at different stages of development. It is often based on national peculiarities and cannot be easily transmitted to other countries. A rather successful practice for attracting and retaining doctors in the UK is based on financial support: research grants are provided to young health professionals; special scholarships are paid to those who come for study from rural areas and are willing to return to their home country after graduation; medical specialists recruited from abroad are granted numerous benefits, in particular, the cost of accommodation in a new place of residence (Aronson 2011; Verma et al. 2016) . In South Africa, special emphasis is placed on the altruism of young doctors: they are willing to go to work in the countryside because they are aware of this as part of their mission (Rose and Janse van Rensburg-Bonthuyzen 2015). A sense of belonging to the community is very important for young people, so young doctors are often sent to new places of work in teams that enables creating communities at places of their work.
In Russian academic literature this topic is currently not sufficiently researched, primarily because of the lack of reliable data. Nevertheless, in existing works the emphasis on the need to improve measures of management of internal and international migration of medical workers is very clearly traced. Denisenko and Chudinovskikh (2015) , Tarasenko and Khoreva (2016) , considering the experience of other countries in attracting qualified medical personnel from abroad, make their recommendations to public authorities in the field.
Summarizing, it is important to note that migration decisions by graduates are influenced by a variety of social, economic and political factors; they are to be carefully studied on the basis of reliable empirical data that allows to test the hypotheses.
Migration intentions of graduate students according to the Survey data
To study migration intentions of students of medical specialties specific to Russia, statistical and regression analysis of the Survey data was carried out; the results are presented hereafter. Due to the wide coverage, the data allow to compare migration and labour strategies of students, which differ by place of study, financial situation, specialization and other variables. In addition to the data on Russian medical students, the Survey adopted the results of similar surveys conducted among graduate students of medical universities in Chisinau (Moldova), Dushanbe (Tajikistan) and Bishkek (Kyrgyzstan).
In the course of the Survey in Russia, 6,720 students from 29 universities were interviewed, including 1,954 respondents from 9 educational institutions of medical profile. 164 students (about 2.5% of the number of respondents) were foreign students in Russia.
In the territory of other CIS countries, a total of 1,021 students were interviewed, including 150 students at Tajik State Medical University, 433 students at Kyrgyz-Russian Slavic University and 438 students at Moldovan State University of Medicine and Pharmacy.
Box 1. Russian students sample description
The Survey scope Students of the universities of all federal districts of the Russian Federation except North Caucasus, totally from 13 cities took part in the Survey. The sample covered universities of different sizes: from multidisciplinary federal (Lomonosov Moscow State University) to highly specialized regional (Ufa State University of Economics and Service). The full list of universities covered by the Survey is given in Annex 1.
Students' study forms In Russia, 1,477 students studied at the bachelor's degree program, 3,871 at the general 5-year program, 563 at the master's degree program and 809 other respondents did not specify their program of study. The fact that most of the students studied in the general 5-year program is due to the fact that the main data set was collected in 2013, when most universities had not yet switched to a two-tier system of higher education.
Over three-quarters of the students surveyed do not pay tuition fees. At the same time, for students of non-medical specialties, the share of students on a commercial basis is 21%, for students of medical specialties this indicator is even lower -15.4% (Annex 2). To a high degree, this is due to the relatively small number of "commercial places" at medical faculties of higher education institutions.
Sex and age composition of respondents Among the respondents, 67.3% are girls and 32.7% are men. This imbalance is due to the fact that the survey was conducted at faculties with predominantly female composition: humanitarian, pedagogical and medical. The average age of respondents is 22 years. Only 5% of respondents have children, 15% are or have been married.
Local residents / residents of other cities On average, the number of non-resident students and those studying at the university of their hometown is roughly equal, although there are significant differences between universities, often not correlated with their status or city (Annex 3).
As for medical universities, there is a higher share of non-resident students: they account for almost 60% of the respondents. This fact can be explained by the specificity of medical education: not all universities include medical faculties, therefore school graduates who wish to study medicine are forced to go to other cities for study.
The Survey data were processed by means of descriptive analysis (including construction of cross tables with the most relevant indices) and regression analysis in which two key hypotheses were tested. The first one was applied to the totality of students interviewed and was connected with the factor of socio-economic development in the native settlement of the graduate: the worse the graduate's wage prospects, the lower the probability of return.
The second hypothesis was related exclusively to medical students: for them the impact of all factors, especially those that contribute positively to the decision to return homeward, is stronger than for the totality of students.
Migration intentions in different groups of graduates differ significantly. The results of respondents 'responses to the question on their migration patterns are presented in Table 2 . As can be seen from the table, for Russian students there is quite a clear desire to leave to another location within the country after graduation, while for students from CIS countries the intention to leave the country is more frequent. It is also important to note that a significantly higher percentage of non-resident medical students plans to return homeward after graduation (22.6% versus 9.1% for students of other specialties). It is interesting to note the divergent preferences of Russian graduate students regarding migration within the country: among medical students who study in their hometown, the percentage of those who tend to migrate to another part of Russia is higher than among non-resident students; the reverse is true for non-medical students.
Factors influencing migration intentions
In order to explain the differences, a more detailed analysis of the factors influencing students' decisions related to migration is necessary.
One of the main reasons for a university graduate's return homeward is admission to the university as an employer-backed enrolled student. Among respondents from Russian non-medical universities only 162 students (around 3% of the number of respondents in the group) are employer-backed enrolled students. The share of local and non-resident students among them is roughly equal. Among medical students, the share of employer-backed enrolled students is much higher -22% (419 respondents); non-resident students predominate among them (Annex 4). As to medical universities of CIS countries the situation is again radically different: in Dushanbe there are only 2 employer-backed enrolled students, in Kishinev -0, and only in Bishkek, 6.55% of medical students are enrolled with an employer-backed contract.
High percentage of employer-backed enrolled students in medical specialties can be possibly explained by more conscious approach in choosing this direction of studies and, accordingly, future profession. This is confirmed by the students' responses. Among students of specialties other than medical only 46% of respondents declared a desire to work in their received specialty while among medical students this share was 82%. Among medical students in CIS countries this share is also high: in Bishkek -56%, in Dushanbe -76.5%, in Chisinau -93.2% (Figure 1) . It is also important to note the relatively large number of respondents among non-medical students who declared that they are ready to work in any profession after graduation. As to medical students, they are definitely oriented to work in medicine. In addition to a conscious approach to the choice of profession, future doctors are in demand in all settlements regardless of their size. As for students of other specialties, their belief in the demand for the chosen profession is clearly lower.
Already during the period of the student's study the specificity of employment works as a factor of future job choice. Within the Survey, students were asked whether they had job. Among non-medical students, 39% answered that they currently have a permanent or temporary job, with less than half of the respondents working in the specialization of their training. Among medical students, 46% of respondents answered that they combine work and studies, while over half of this number, 60%, are employed in their specialty. Among medical students in CIS countries, the proportion of those currently working varies, but on average the majority also works in their specialty (Figure 2) . Medical students are generally more satisfied with their specialty and, importantly, have more stable professional intentions than students of other specialties. Although the differences are not so large for each individual criterion, their joint consideration proves the above-stated thesis. In particular, in response to the question: "If you had the opportunity to re-select your education profile, what would you choose?" -52.7% of medical students from Russian universities answered that they would change nothing (against 47% of respondents studying in non-medical specialties). Among medical students in other CIS countries an even higher percentage of respondents would not change the profile of education: in Bishkek -58.7%, in Dushanbe -79.7%, in Chisinau -73.7 %. Figure 3 shows what students would prefer to change: nothing, the university (within the same specialty) or the specialty itself. 12.7% of medical students in Russia, despite the desire to choose another university, would still prefer to retain their specialty or faculty; in the general sample of respondents in Russia there were less adherents of their specialty -9.4%.
Summing up the statistical analysis, we conclude that medical students in Russia and in CIS countries are characterized by a more conscious approach to the choice of future profession and a tendency not to change their decision neither during the course nor at graduation. However, differences in migration patterns of medical students and students of other specialties are negligible, so we proceed to the last stage of work -regression analysis.
Regression analysis of migration intentions of students: comparison of medical students with other respondents
Within the framework of the Survey, various groups of factors that can influence the decision of the students not to return homeward were analyzed. As a result, we confirmed the first hypothesis that the perspective to return to hometown for the graduates are less when the wage expectations are low.
The second hypothesis, related to stronger effect of factors stimulating return after graduation among medical students compared to the totality of graduates, was also confirmed in the course of the analysis.
Data description
The questionnaire consisted of 14 sections, which covered the profile and characteristics of educational institutions, socio-economic situation of respondents and their prospects (including expectations from migration), socio-economic characteristics of the regions of origin and places of study.
The regression analysis took into account 1,907 observations on the total sample of students (28.38% of the total number of respondents). This number of observations enabled analysis not only of basic variables, but also of respondents' responses to more complex questions. For the purpose of basic separation of students of medical and non-medical specialties, a binary variable was taken, which was 1 for medical students and 0 for students of other specialties.
Building Variables
The results of previous studies (Sage et al. 2013; Rérat 2014a) were taken into account when selecting variables that are important for the validation of significance. A binary variable was used as the dependent one, which is equal to: • for non-resident students: 1 if the respondent is not going to return to his native settlement after graduation, and 0 if he is; • for local students: 1 if the respondent is going to leave their native settlement after graduation, and 0 if not. Thus, the value of 1 was assigned to students with migration intentions, the value 0 was assigned to those who did not. It is important to note that this did not take into account the direction of further migration of the respondent. On the one hand, in the framework of this research, the study of factors and measures of retention of graduates in the native region is put as the main issue. On the other hand, this is due to the relatively low percentage of those who plan to move abroad after graduation: 3.2% of all specialties and 4.7% of medical students. At the same time, it should be noted that in capital universities: in I.M. Sechenov First Moscow State Medical University and I.P. Pavlov First Saint-Petersburg Medical Academythe proportion of respondents who want to move abroad in the future is almost three times higher than in regional educational institutions, and is respectively 9 and 7%.
A large number of indicators were analyzed as independent variables (in addition to the previously mentioned variable distinguishing students of medical and non-medical specialties). They can be classified into 5 groups:
1. The current welfare of the student This group includes wages (for working students) and monthly income (regardless of source of income). The logarithm of monthly income was included in the final specification.
2. Social characteristics of the respondent This group includes indicators of the age of the student, the presence of children, spouse (s) or partner, gender. All variables were included in the final specification, as well as the interaction variable between the presence of children and the spouse (s)/partner.
Education
In this group, the grades of the students were taken into account (the binary variable of good/bad grades equal to 1 if it is an A or B student or has a minimum percentage of С grades in the absence of E grades), whether he/she has plans to continue academic education, if he/she is an employer-backed enrolled student (1 if yes, 0 if no), and whether or not his/her father and mother have a university education. The final specification includes only the variables of availability of plans for continuing education and being an employer-backed enrolled student.
4. Financial situation of the family This group includes the following variables: (1) presence / absence of job for the father and mother, (2) the level of family wellbeing (categorical variables of high, medium and low level of wellbeing), (3) financial assistance to parents by the respondent, (4) financing of the student by the parents, (5) availability of a job for the student (concurrently with studies). The second, third and fifth variables were taken into account in the specification. 5. Socio-economic characteristics of the native settlement Variables of the following parameters have been built: (1) characteristics of the level of prosperity of the region (higher or lower than the average in Russia); (2) chances of employment for a person without work experience (high or low); (3) chances of employment for a person with work experience (high or low); (4) matching the expected level of wages with the income of a medium-or high-income family. These variables were built on the students' responses to relevant questions and reflect subjective assessments of respondents. None of the variables were included in the final specification because there were few answers to the questions. In the framework of further research it is important to work with this group of variables, as it enables determining the impact of socio-economic characteristics of the place from which the respondent came for training, on making the decision on return and directions of further migration.
Results
All constructed variables were analyzed in groups and jointly. The resulting specification is presented in Table 3 . Table 3 . Analysis of factors influencing the decision of students not to return homeward with special focus on students of medical specialties. The results of the analysis bring us to the following conclusions: 1. In general, medical students are more likely to return homeward after graduation than students of other specialties. 2. The current stable financial condition of the respondent increases the possibility of his/her non-return homeward, and for medical students the effect of this factor is stronger than for students of other specialties. 3. Virtually all variables are insignificant for students of non-medical specialties, but some factors can be controlled for individual specialties. 4. Presence of children has a stronger positive impact on medical students' decision to return homeward in comparison with students of other specialties; this is probably due to the need of support from the older generation when upbringing children and is to be combined with professional activities. 5. The fact that the respondent has his own family (the spouse and children) is significant in the decision not to return to the hometown; probably after a young family has already settled down at the current place of residence it is not convenient and not necessary for it to migrate. 6. The family welfare factor is especially important for medical students: among students providing financial assistance to their families, medical students have a higher probability to return homeward than students of other specialties; this fact may be associated with a higher altruism of future doctors. 7. Quite expectably, for employer-backed enrolled students the probability to return homeward is increased and their intention to continue education is reduced; both trends are stronger for medical students and insignificant for students of non-medical specialties. The latter can be explained by the results of the previous statistical analysis: students of non-medical specialties show less satisfaction with their specialty and education profile than medical students, so it is not surprising that they are reluctant to continue their studies at their university or work in their specialty. It should be also mentioned that the percentage of non-medical employer-backed enrolled students was generally low. 8. At a 20% level, the following factors appeared significant:
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• the factor of marriage: for students of all specialties this increases the probability of returning homeward, for medical students the effect is stronger. Clarification in connection with the conclusion in item 5: here we speak about respondents who are marries but do not have children, that is, the birth of a child is a significant turning point in this context; • the factor of gender: men are more likely to return homeward than women. Generally, there is an important difference between students of medical specialties and others: social factors are more important for the former (financial support to the family, the presence of children); while for the latter, at this stage of work it turned almost impossible to identify common patterns apart from the economic factor of income. Thus, medical students can be characterized as a more integrated group of respondents. Taking into account the importance of non-economic factors for medical students, we can conclude that migration strategy of this group of respondents can be significantly influenced by measures of social and economic policy aimed at attracting doctors to small towns and villages (the "Zemsky Doctor" program), and also by personal features of medical students (in particular, a higher level of altruism and a more conscious approach to the choice of specialty).
Conclusion
In the course of the analysis, the tasks set at the beginning of the work were solved with the following results: 1) the research on the causes and processes of internal and international migration (taken together) among university graduates shows the multifactor nature of this process, with economic factors having a major role; 2) in general, graduates of Russian universities are not eager to return homeward, and often such decisions are forced in nature (in the framework of employer-backed enrollment); 3) graduates of medical specialties are more conscious in choosing the direction of study and, therefore, demonstrate higher willingness to work in healthcare. When deciding to move, medical students are less susceptible to economic factors than students in other fields; social factors for them are more important.
It should be noted that the key influence of the level of development of the native region of the student on the probability of his/her return argued by the global academic literature, is even more significant in Russia due to strong economic differentiation of regions, so more research is needed to analyze the impact of this factor. Medical students are also affected by this imbalance but are less sensitive to it, and it can be assumed that, in this context, improvements in working conditions in cities non-central for their regions, will have a significant effect and will result in an increase in the "settling" of young doctors in native settlements. The importance of social factors for this group of graduates potentially means that this channel (raising the prestige of the profession in the public mind, the growth of social benefits) is also capable of producing a positive impact not only on a more equitable distribution of medical workers across regions, but also on the growth of their numbers as a whole.
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